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Objective: To present a novel examination of how error cascades are stopped (ameliorated) before they
affect patients.
Design: Qualitative analysis of reported errors in primary care.
Setting: Over a three-year period, clinicians and staff in two practice-based research networks voluntarily
reported medical errors to a primary care patient safety reporting system, Applied Strategies for Improving
Patient Safety (ASIPS). The authors found a number of reports where the error was corrected before it had an
adverse impact on the patient.
Results: Of 754 codeable reported events, 60 were classified as ameliorated events. In these events, a
participant stopped the progression of the event before it reached or affected the patient. Ameliorators
included doctors, nurses, pharmacists, diagnostic laboratories and office staff. Additionally, patients or family
members may be ameliorators by recognising the error and taking action. Ameliorating an event after an
initial error requires an opportunity to catch the error by systems, chance or attentiveness. Correcting the
error before it affects the patient requires action either directed by protocols and systems or by vigilance,
power to change course and perseverance on the part of the ameliorator.
Conclusion: Despite numerous individual and systematic methods to prevent errors, a system to prevent all
potential errors is not feasible. However, a more pervasive culture of safety that builds on simple acts in
addition to more costly and complex electronic systems may improve patient outcomes. Medical staff and
patients who are encouraged to be vigilant, ask questions and seek solutions may correct otherwise inevitable
wrongs.

G
rowing attention given to patient safety and quality
improvement in ambulatory care settings has led to a
better understanding of common medical errors in

practice, potential solutions and areas of further investiga-
tion.1–7 Although such studies advance our understanding of
what can go wrong and suggest where to intervene for better
safety and quality, we know little about what goes right after
something goes wrong. The cascade of events2 8 can lead to an
adverse outcome or may be interrupted at any point along the
course of the error event. Root cause analysis of reported near-
miss events typically attempts to understand how upstream
conditions contribute to downstream consequences. In medi-
cine, as in other industries such as aviation, this approach is
one piece of a major effort to change the culture around errors.9–

11 This culture of safety has been described as an ‘‘ability to
entertain doubt, to develop a questioning attitude, and to
respect the legitimacy of others’ viewpoints’’.12

In contrast to the upstream approach, our analysis looks
downstream from the initial error to understand how people
interrupted errors to make them near misses. Although a few
researchers have begun investigating these ‘‘recoveries’’ in
hospital settings,13 14 we are not aware of any published
accounts of these events in the ambulatory care setting. This
manuscript describes our findings from an exploratory quali-
tative analysis of these ameliorated cases.

METHODS
Applied Strategies for Improving Patient Safety (ASIPS) was a
three-year demonstration project designed to collect and
analyse medical error reports from primary care practices in
two practice-based research networks: the Colorado Research
Network (CaReNet) and the High Plains Research Network.

Because our reporting system encouraged reporting of errors
even when there was no known patient harm, we were able to
characterise errors that were caught and corrected before they
had any impact on the patient. The core of the ASIPS patient
safety reporting system was a web-based data collection and
data management system. The dataset includes the text of the
narrative description of the event submitted by the reporter of
the event. The study encouraged wide participation from all
clinical and non-clinical personnel.

Participants were asked to report ‘‘any event you don’t wish
to have happen again that might represent a threat to patient
safety’’. This definition included events associated with clinical
judgment and knowledge, administrative procedures, and
threats from close calls and near misses where no patient
harm occurred. Because of this, we were able to identify critical
incidents that did not result in patient harm or might not be
considered errors or even near misses. More detail on the
reporting system, taxonomic coding and our broader analytical
methods have been published previously.1 15–18

The ASIPS taxonomy defined an ameliorator as ‘‘a partici-
pant whose contribution to an event was positive and stopped
the progression of the event before it reached or affected the
patient’’.19 This included stopping errors or preventing future
potential errors, but did not include remedial action after a
patient was already affected or that required treatment
resulting from the error. Importantly, this subset of near-miss
events specifically required the active contribution of a
participant identified in the event. Other near-miss events that
lacked this were not classified as ameliorated events; for
example, an automated system that detected dosing errors or

Abbreviation: ASIPS, Applied Strategies for Improving Patient Safety.

12

www.qshc.com



drug interactions in which the role of the healthcare profes-
sional is largely passive. Elsewhere, ameliorated events have
been described as error recovery.13 14 For this analysis, we
examined in detail events that were previously identified as
ameliorated events using the ASIPS taxonomy.

Our qualitative analysis was designed to identify more than
just the steps in an error cascade.2 We specifically wanted
examine a subset of near-miss cases to identify and understand
possible patterns in how errors are detected and by whom, who
is involved in ameliorating errors, what they did and other
contextual factors. This is similar to methods described by
Kanse et al in a study on error recovery in a hospital pharmacy.13

The use of both editing and template coding approaches20

allowed us to explore emergent concepts, then review each case
again to code for specific concepts of interest, and then review
again to consider alternative explanations or to address
disagreements in coding or interpretation. A clinician (BP)
first reviewed 20 previously identified ameliorator cases to
generate an initial list of codes for use by our analysis team
(editing style). This initial code list appears in table 1.

Three clinician/non-clinician pairs familiar with the ASIPS
project then each coded 20 events (so all 60 events were coded)
using the initial code list. We encouraged open or in vivo coding
to determine what the ameliorator actually did and to identify
other emerging themes (editing and template coding). All
coders then met to discuss discrepancies in coding and other
emergent ideas. Two team members (BP, DF) then reviewed
and coded all the cases again (template coding), coding for how
moments of amelioration were detected and how action was
initiated, yet remaining open to other themes or issues. Our
coding was further refined to group cases in terms of detection
and correction of errors by ameliorators. Finally, we calculated
frequencies for types of reporters and ameliorators to help
characterise the data. We present verbatim excerpts from the
error reports to help illustrate our findings. The study protocol
has been approved by the Colorado Multiple Institutional

Review Board (COMIRB) and the institutional review boards of
practices not covered by COMIRB.

RESULTS
Of 754 coded events voluntarily reported to the ASIPS reporting
system, 60 were previously coded as ameliorated events (fig 1).
Those involved with the direct clinical care of patients—
clinicians and nurses—submitted the vast majority of amelio-
rated cases (83%), and this same group combined with
pharmacists were most likely to be ameliorators (table 2).
Patients or family members were ameliorators in 15% of the
cases. To understand how events are ameliorated, our re-
examination of the report text suggested two necessary
components: detection of the error (that is, the opportunity to
notice something is not correct) and action taken to correct the
error (that is, acting on the dissonant information). The
amelioration of an error appears to begin with three types of
detection: system, chance or diligence.

Examples of system detection include cases where estab-
lished protocols systematically review certain information or
processes, such as pharmacy error checking algorithms,
or review procedures for known problems based on past
experience:

‘‘Patient was given a written prescription in which the
dosage was unclear. The pharmacy called the clinic to
clarify.’’

Our analysis also points to chance detections that occur when
a person ‘‘just happened to notice’’ something that was clearly
amiss:

‘‘Patient message for a doctor on vacation was left in his box
despite a note covering the box stating that he/she was gone
for 2 weeks. I happened to see it and called patient; turned

Table 1 Initial code list for analysis of event report text

Domain Code Definition

I Who: Who was/were the ameliorator/s (can
code multiple, if needed)

1: Patient/Patient-Related Patient, family member, patient representative
2: Clinician Physician, physician’s assistant, nurse practitioner
3: Nurse RN, MA, LPN
4: Office staff Front office staff, billing, administration, or medical records
5: Lab or lab personnel Laboratory technician
6: Pharmacy or pharmacist Pharmacist, pharmacy technician
7: Radiology/radiology tech Radiologists, radiology technician
8: Other Any other person not in the above categories

II What: (a) Was the amelioration expected,
typical action; OR unexpected above and beyond.
If patient was the ameliorator, no code needed.

A: Most people, most times Most people, most of the time would take this action; it would be
expected for most people to do this under the event circumstances.

B: Over and above The action taken is exceptional and goes above and beyond what
would normally expect (‘‘Wow! I didn’t expect that’’)

C: Insufficient information Use to indicate there seems to be insufficient information to code the
event in this domain.

III What: (b) What exactly did the ameliorator do
(eg, phone call, double-check, asked questions, etc)

[open code or in vivo code] Descriptive codes to get a sense of types of things people do when
they ameliorate (eg, phone call, asked extra questions, double-
checked, actually followed protocol)

IV When: At what point in the process (ie, the entire
loop for an event procedure or activity) did the
amelioration occur?

PRE Amelioration took place before event process started (eg, system
change to prevent a future error; corrected medical record to prevent
future error)

EARLY Amelioration took place early in the event process (eg, MD noticed
wrote wrong dose on Rx and corrected before patient left)

MID Amelioration took place in middle of process (eg, pharmacy noticed
dose was wrong, clarified with clinic, then dispensed correctly)

LATE Amelioration took place late in event process (eg, patient noticed that
dispense pills were different and clarified before taking)

V. System change? SYSTEM Use to indicate a change made to system or protocol or practice (ie,
implemented an office-wide change), either as a part of the
amelioration or as a result of the event
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out she had been expecting a call back for a over a week.’’

‘‘After drawing up the shots, I happened to glance at the
back of the chart and found a previous immunization record
that the doctor didn’t know about. Luckily it was caught early
and the child did not have to have any vaccines.’’

Finally, our analysis points to detections that occur when
dissonant or conflicting information is subtle or minor. In spite
of this, the ameliorator chooses to investigate the situation
further (diligence). For example, this case of triple-checking a
mislabeled x ray:

‘‘Left hip xray ordered by MD [entire pelvis was shot so right
and left hip were visible]. After film developed MD
questioned if film labeled correctly [because abnormality
was seen on the xray and was also the same side that the
pain was on, however this side did not correspond to the
side that the patient was complaining about]. [xray got shot
again] Second view labeled the same as the first. MD stated:
‘‘What are the chances both films are labeled wrong?’’ MD
decided xray finding was on right hip and discharged pt.
Advised MD I could not be positive films labeled correctly
and would like to re-xray. Pt. re-xrayed [still in clinic, didn’t
have to come back]. Films indeed labeled incorrectly, pt. and
MD changed discharge instructions for Tx of fx.’’

However, the detection of the error does not necessarily lead
to corrective action. There appear to be two primary motivators
for action: protocols versus vigilance/attentiveness. Protocols
specifically tell the ameliorator to take action and what the
action is. For example, pharmacy systems prompt the pharma-
cist to clarify a prescription or an office protocol directs the
event discoverer to double-check or review charts:

‘‘MD signed off on urine test results of pregnant patient
without treating patient. Urine culture was positive E
coli.40,000 CFU. [UA was part of initial UA pregnancy
screenings. An LPN who is responsible for all OB patients
was going through the charts and noticed this error. She
approached the reporter (not the same MD as in the event)
and asked what to do.] There was a 2 week delay in
antibiotic therapy. The patient was fine but she could have
the potential of having a miscarriage during this timeframe.’’

In other cases, the error is corrected in the absence of system
prompts directing action, due to the vigilance and attentiveness
of the ameliorator. This may reflect characteristics of individual
people, past experience or training. For example, patients who
have experienced medication prescribing or dispensing errors
become more alert and always check.

‘‘Wife of a 64 year old male patient picked up his Aricept for
dementia and noticed when she got home that it looked
different than before. She returned to the pharmacy and
discovered that he had been given Aciphex (for stomach
acid). This was a refill of an existing prescription so there
was no error from the doc’s office to the pharmacy. They
apologized and corrected the problem. This same person
was talking with her mother, who takes a number of
medications and is also my patient. Her mother told her that
she finds an incorrectly filled prescription (almost all from
refills) several times a year and takes them back.’’

‘‘Phone messages that were taken shortly before 5:00 … The
phone person answers these calls. One call was from a
woman with tingling lips and was light headed. The phone
person took the message from the woman with the tingling
lips and told her that she probably wouldn’t be getting a call
back today because it was after 5pm. She then told the
medical records person don’t bother pulling the chart
because I told her she wouldn’t get a call back. The med
records person was uncomfortable with this, pulled the chart
and gave it to a physician who was still in the practice. This
was a near-miss because the medical records person did
give the message to the doctor who called the patient back.’’

Finally, we found that in four cases (7%), amelioration
resulted in system changes. These changes were: (1) clarifying
and fixing procedures for reviewing diagnostic test results, (2)
improving intake procedures for patients on warfarin, (3)
consolidation of vaccination information in medical charts, and
(4) placement of signs for clinicians to confirm correct vials are
taken when drawing up similar-looking vaccinations.

‘‘Although there is a form used for vaccinations in this office,
there was no systematic way of dealing with previous
records. There is now a new protocol in place because this
event, although rare, occurred several times in the past few
weeks. The MA came up with the new plan.’’

‘‘A general problem, not event-specific: tetanus immuniza-
tion and TB multi-dose vials look very much the same. We
really need to be careful. Except for a small dot on one of
them, they are very similar and are usually stored near/next

854 Reported Events

754 Reports coded
with DMO taxonomy

100 Not coded with 
taxonomy

60 coded as
ameliorated

694 non ameliorator
events

Cases selected for
in depth qualitative

analysis

Figure 1 Data selection for in-depth analysis.

Table 2 Identification of ameliorators

Ameliorator type n (%)

MD, DO, PA, NP 17 (28)
RN, LPN, MA, lab tech (in clinic) 13 (21)
Office staff* 6 (10)
Lab or lab personnel (facility outside of clinic) 2 (3)
Pharmacist (facility outside of clinic) 10 (16)
Patient/family member 9 (15)
Unknown 3 (5)

*Office staff: front office, billing or administrative staff, medical records
personnel.
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to each other. Reporter plans to put big note by fridge where
bottles kept.’’

DISCUSSION
Extensive patient safety literature has been devoted to
describing how medical care goes wrong; however, less
attention has been given to what goes right. Amelioration
likely occurs routinely as clinicians and staff correct errors as a
matter of course, but little is known about the characteristics of
how people take action to interrupt the cascade before it affects
the patient. This study is the first to systematically investigate
such events in primary care.

Our evidence points to one possible framework for develop-
ing a culture of patient safety. System fixes can be effective in
stopping cascades by catching mistakes and directing action;
this represents the ideal situation. Chance plays a role in
uncovering other problems. Even in cases in which errors are
detected, there must be enough time to correct errors before
they affect patients, and potential ameliorators must have the
resolve to follow through with corrective action. Detecting
errors is necessary, but not sufficient (fig 2). Importantly, we
found that patients can also be effective ameliorators.

We found that attentiveness, vigilance, and perseverance
were present in many cases, and often represented the only
mechanism that arrests a cascade. Some people appear to have

these characteristics such that, in the presence of an error, there
is a persistent sense that something is not right and it must be
pursued until a satisfactory level of assurance is reached. As
noted by Leonard et al,21 these characteristics may also be taught
by cultivating a culture of safety: one that inculcates attentive-
ness, safe questioning, and resolution among clinicians, staff
and patients. This culture of safety has the potential to increase
the likelihood of (1) chance discovery of events through
attentiveness, and (2) corrective action even in the absence of
protocols. Of equal importance, we found that even errors
detected by chance can lead to system changes in a environ-
ment that promotes patient safety.

Descriptions of error recovery in a hospital pharmacy and
emergency department suggest the importance of detection
through attentiveness (for example, double-checking, knowl-
edge, experience, anticipation) and correction through vigilance
(patient advocacy, clarification, reasoning).13 14 Staff and
clinicians may benefit from regular review of real de-identified
events.9 12 13 Noting exceptional examples of how co-workers
take corrective action might encourage others to take action. In
addition, all staff should be encouraged to double-check or
second-guess when things do not seem right or are different
from the routine. This calls for wider training of all office
personnel to be more attentive to what they are doing, and the
potential consequences of both their action and inaction—
similar to what has been advocated for clinicians.22 Providing
incentives for such initiative may further enhance the safety
culture.10

Because of the limitations inherent in a voluntary reporting
system, there may be common types of ameliorated cases that
were not reported and thus not described in this report, and the
true distribution of ameliorator types is unknown. In addition,
the true incidence of ameliorated events is unknown, and it is
likely that they are much more common but underreported.

The focus of most patient safety studies has been on
preventing errors. While an admirable goal, it is also clear that
it will be impossible to prevent all errors in our current
healthcare system. Identifying the characteristics of our
healthcare system, its personnel and its patients that lead to
termination of the error cascade may play an important role in
improving patient outcomes. Our findings are consistent with
others in terms of detection and correction, but this first look at
ameliorated events in ambulatory settings highlights that
people—in the absence of protocolised error recovery sys-
tems—make a difference. This further reinforces the need for a
medical culture that empowers all stakeholders—clinicians,
staff, administrators and patients—to ask questions and act on
the cues of an error.
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Clinical supervision in emergency departments
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A
study of senior doctors as teachers to less experienced colleagues has found that some
junior doctors believe their consultant trainers display a lack of interest in
undertaking supervised practice. The study identified key features of effective clinical

supervision in the emergency department (ED) from the perspectives of eight enthusiastic
consultants and 10 specialist registrars.

Direct clinical supervision of key practical skills and patient management is considered of
paramount importance in providing quality patient care while significantly enhancing
professional confidence. For both trainees and consultants, time limitation was the major
factor leading to inadequate supervision with shift working at junior level being the
commonest source of the problem. However, registrars perceived a lack of interest from
their supervisors, expressed concern regarding their consultants’ competence, and noted a
failure of effective feedback in relation to supervised practice.

Consultants spoke of inadequate time to supervise the shift working trainee, inadequate
recognition of the value of protected supervisory time within the New Contract job plan,
and reluctance among some registrars to engage with the process and take advice with
equanimity. The study concluded that supervision has clear benefits for staff at all levels,
including the supervisor.

‘‘On the job’’ supervision is the backbone of effective working, and efforts to facilitate this
through rota alterations or job planning will pay dividends. Protected supervisory time for
those supervisors with trainees is mandatory, and must be incorporated into ED consultant
planning.
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